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Abstract: Learning management systems (LMS) have been a popular tool for delivery of learning content as well as the
management of learners and courses. In recent years, the ubiquity of mobile devices such as smartphones and
tablets has seen the increased popularity of using them to consume eBooks. While the LMS is popular among
administrators, accessing content on mobile devices appear to be the preference of our learners. Furthermore,
there are reports on a number of shortcomings with learners using the LMS, e.g., the experience of using
LMSes on mobile devices falling short and learners are less engaged interacting with the LMS than with
their mobile devices, etc. In this paper, we investigate the idea of using eBooks as an alternative frontend for
learners to interact with the LMS. A proof of concept eBook was developed for a data management course to
showcase how content on the LMS can be deployed via the eBook interface while connecting our learners to
the LMS for learning management. We find that this approach delivers a rich and immersive experience to our
learners, as they would expect from their devices. The outcomes also gave us food for thought regarding how
LMSes may evolve in the future.
1 INTRODUCTION
Learning Management Systems (LMS) such as Moo-
dle, Sakai, Dokeos, Desire2Learn and WebCT are
popular vehicles for delivery of e-Learning. While
each specific product differ, a LMS is charac-
terised by its Web-based delivery of learning con-
tent and the added provision of learning related
tools for stakeholders (Sessink et al., 2003; Ozdo-
gru and Cagiltay, 2007; Lehsten et al., 2010), e.g.,
live chats, discussion forums, online assessments,
course management, etc. The LMS is popular be-
cause of features important to the course administra-
tors. Among them (Phankokkruad and Woraratpanya,
2009; Hashim and Ahmad, 2011) includes the abil-
ity to customise the system according to an institutes’
business rules and reporting needs; and the ability to
manage individual student learning.
Recently, the proliferation of Internet-connected
mobile devices have seen eBooks making in-roads.
These devices can operate as readers while offering
more features than a traditional printed book. This in-
cludes a new level of reading experience, convenience
via a quick and easy distribution method (Binas et al.,
2012), interactivity, multimedia experience, and con-
nectivity between the reader and the publisher. Fur-
thermore, an eBook can be searched, encourages bet-
ter and consistent formatting (hence, cognition), and
a more integrated experience as content are grouped
together as chapters instead of separate files on the
LMS. These features make the eBook a desirable
learning tool (Oh and Shi, 2012; Yeh, 2010) and so
provide benefits that a LMS cannot deliver.
What we are observing is the divergence in the
choice of tools among stakeholders. The LMS de-
livers what course administrators desire but the peda-
gogical delivery of content on the LMS is not what a
learner prefers (Sun et al., 2008). On the other hand,
an interactive eBook would appeal to learners because
of its convenience and its rich immersive learning ex-
perience. However, it lack the ability to manage indi-
vidual learners that the LMS provides.
Our personal opinion is that these technologies do
not have to diverge. Instead a bridge could be built
to deliver the best of both worlds. The motivation
and the discussion in this paper is thus about how
we could deliver such a vision, where the eBook be-
comes a frontend for learners, and that learning from
the eBook continues to allow an instructor to manage
their learners using the facilities of a LMS. A proof of
concept has been implemented to showcase how this
can be achieved. In this paper, we discuss the design
85
considerations undertaken as well as our reflection on
the outcomes.
In the next section, we present literature reporting
learners’ preference for an alternative to a LMS and
also recent developments in LMSes and learning on
mobile devices. Section 3 introduces the iBooks1 eco-
system and a discussion of the design considerations
taken to develop the proof of concept so as to show-
case the possibility of an alternate frontend. We then
reflect on the outcomes in Section 4 before conclud-
ing in Section 5 with a roadmap of our future works.
2 RELATED WORK
The electronic learning (e-learning) popularity has in-
creased in the past ten years due to the factors such as
flexibility, afordability and quality of eduation. The
new technology sort of using web as teaching tool
for individuals. E-learning lets students and instruc-
tors participate in learning activities and access a wide
range of resources independent of time and place (Li
et al., 2008; Li et al., 2009). However, there are prob-
lem involved in this technology that consiste of man-
agement, resource distribution and personalization.
From our survey, the first mention of LMS in-
flexibility was reported in (C. and Lee, 2007). Ac-
cording to McLoughlin et. al., the system limits
learner interaction by restricting them to the way con-
tent could be accessed. The study was followed by
Scalter’s (Sclater, 2008) report that learners using a
LMS are less engaged than those who use mobile de-
vices. As social networking, blogs and other Web
2.0 developments mature, the emergence of mobile
learning (m-Learning) was proposed as a way to aug-
ment an existing LMS. The intent (Downes, 2006) is
to compensate for what the LMS lacked, for exam-
ple, in areas of collaboration and mobility. As de-
mand for learning on mobile devices increase (John-
son et al., 2010; Casany et al., 2012), the seamless
integration between m-Learning and the LMS gains
significant priority. The initial development in this di-
rection focused on interoperability standards (Sclater,
2008), where the primary objective was to make the
LMS accessible from mobile devices. There are two
ways to achieve this: (i) extending the LMS so that
m-Learning is fully and intrinsically supported; or (ii)
retrofitting the presentation layer so that it is mobile
browser compatible.
The former is usually an expensive exercise that
often require reworking the LMS and building native
apps for each device type. The later which is more
1iBooks is an e-book application by Apple Inc.
commonly adopted2, allows LMS access from mo-
bile devices but the user experience is often worse
off than its desktop version and for the LMS used at
this university, the mobile access also offers very lim-
ited features. In our informal review of common LMS
used (i.e., D2L, WebCT, Moodle and Blackboard), we
saw a few consistent themes in current state of the art,
namely
• the LMS running on a mobile device does not ex-
ploit hardware features such as location and cam-
era to deliver content;
• access to the LMS is ‘stuck’ in the clas-
sic desktop-oriented client/server model (Ro¨s¨ling
et al., 2008; Ssekakubo et al., 2011; Aydin and
Tirkes, 2010), where each interaction requires a
server response;
• support for file format is limited and so the learner
suffers loss of context as a result of having to
switch from one app to another on their mobile
devices;
• and because of the above, the user interaction on
mobile devices has a low fidelity response because
of the “less than fluid” touch interaction that feels
more like mouse-click operations.
Despite the new dimension that mobile touch-
based devices bring to m-Learning, what we conclude
agrees with (Park, 2005; Graf and Kinshuk, 2009;
Ramirez-Gonz’lez et al., 2012), i.e., the LMSes are
not catching up. Instead LMSes appear increasingly
focus on playing their role fieldworks as an admin-
istrators’ system. What this means for the learner is
that the experience with a LMS will continue to feel
second-class (Snae and Bruckner, 2008), especially
when crucial m-Learning characteristics including
portability, immediacy, individuality and accessibility
are already lacking. More importantly, m-Learning
is already pointing to new possibilities that will fur-
ther diverge from what current LMSes provide. For
example, m-Learning affords location-aware content
delivery, i.e., a student who is connected to a local
wireless network can retrieve a full multimedia video
and when the student is on the move, a voice-only dis-
cussion of the same content is streamed.
There have been research on how to improve the
LMS in various ways. In (Chan and Ford, 2007),
the project explored the use of mobile phones to cre-
ate multimedia content about fieldworks so that they
are included as portfolios within the LMS. The port-
folios act as digital evidence of knowledge acquired
2The later option is commonly adopted because only the
presentation layer of the LMS needs to be changed. Usually,
this means (i) detecting the kind of browser one uses and (ii)
then attaching a specific CSS in the HTTP response.
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Figure 1: the iBooks Author is the content development tool to create iTextbooks for the iOS devices. The technology is a mix
of EPUB standards and proprietary extensions: (a) the stand out feature of this tool is that it works like a word processor or
a simple desktop publishing software; and (b) the use of widgets (which are created using HTML, CSS and JavaScript) gave
infinite possibilities to what the interactive eBook can offer.
by a learner and the results of the exercise is an ex-
emplar of how m-Learning is taking roots. Subse-
quently in (Casany et al., 2012), Casany et. al. de-
signed a service-oriented architecture around Moodle
to expose the LMS services to other apps. This ap-
proach comes closest to the deep integration desired
between a LMS and m-Learning. Where (Casany
et al., 2012) focused on building a LMS for ‘sharing’,
Martin et. al (Martin et al., 2010) focused on develop-
ing a framework that allows collaborative and social
learning apps to be easily built. An app created from
the M2Learn framework (Martin et al., 2010) has the
potential to deliver a rich immersive experience while
staying deeply integrated with an LMS (e.g., Moo-
dle). These works went beyond retrofitting a LMS
on the mobile device but instead, are examples of at-
tempts to exploit the additional learning benefits af-
forded by mobile touch devices.
What has happened since is the introduction of
iBooks Author in 2012 and the increasing “opening
up” of LMSes as service-oriented architectures. This
first version of an advanced eBook authoring platform
gave insights into a different way of exploiting mobile
touch devices. It was a tool that requires no program-
ming knowledge from the content developer. To cre-
ate content, developers use a familiar word process-
ing like interface with widgets that one can drop to
achieve interactivity and other rich immersive experi-
ences. Without the need to code, an easy to use inter-
face and an unlimited set of ‘widgets’, this approach
is highly scalable. And with widgets to enable the
connection back to the LMS, this interactive eBook
could become an attractive alternate frontend. Hence,
our interest for the investigation reported in this paper.
3 USING iTextbook AS THE LMS
FRONTEND
As mobile devices become more affordable and pow-
erful, eBooks will become ubiquitous and its tech-
nological advances will allow it to be an impor-
tant facet of m-Learning (Fang et al., 2012; Pe-
sut and Zivkovic, 2011). Currently, the EPUB (see
http://en.wikipedia.org/wiki/EPUB) format is an open
standard developed by the International Digital Pub-
lishing Format (IDPF) for publishing of eBooks. The
standard defines a number of features, e.g., digital
rights management (DRM), the use of tables, im-
ages, sound, embedded annotation, book marking,
etc., such that the EPUB can be rendered consis-
tently (and properly) across different devices and their
specific eco-system. One of the key design aims of
the EPUB format is therefore cross-platform porta-
bility. Unfortunately, this design aim has also held
back on allowing eBooks to maximise device spe-
cific strengths. The high-specification iPad and Nexus
tablets are good examples and consequently, ven-
dors all opted for proprietary EPUB formats (see
http://en.wikipedia.org/wiki/EPUB).
The EPUB format is a combination of HTML,
CSS and JavaScript technologies. This has allowed
specifics to be easily added and in the case of iPad
devices, this proprietary EPUB format is known as
iTextbooks. Essentially, it is an eBook with an ex-
tended set of proprietary capabilities (or functionali-
ties). And instead of having to code an ‘app’ to run
on the device, content developers use a tool call the
iBooks Author as shown in Figure 1. An iTextbook
is distributed by publishing it on the iBookstore – an
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Figure 2: Implementing a proof of concept on a topic taught in a unit by one of our authors: (a) the first page that welcome
the learner like any usual book publishing but with a magazine accent to it; (b) the ability to search eliminates the need for
indexes but more importantly, users can find what they want quickly with all the content in one place; (c) widgets such as the
interactive diagram shown here differentiate an interactive eBook from a traditional textbook or the LMS.
EPUB content sales and delivery system for the iOS
eco-system, or it can be downloaded via a Web URL
if it is to be distributed free of charge.
To articulate our vision of using iTextbook as an
alternate frontend, we shall walk the reader through
the process of creating our proof of concept3. The
proof showcases how common LMS functionalities
can be implemented on an iTextbook (using a vari-
ety of built-in and third-party widgets) and how the
learning experience is enhanced as a result. Where
appropriate, we will also discuss the pedagogical con-
siderations put into the design of the content so that its
digital characteristics are maximised.
3.1 Overall Design
Our proof of concept was developed for a topic on
“big data technologies” – an introductory unit for a
postgraduate course. The majority of the cohort stud-
ies on-campus and are international students with a
diverse range of first degrees. The majority of stu-
dents in distant learning mode are young working
adults looking to upskill their qualification. They also
have varied first degrees and for the entire cohort, they
do not have much knowledge about the topic being
taught. The introductory unit teaches students three
core data management areas, starting with an intro-
duction to structured data via relational databases and
SQL; followed by geographical and location-based
3See http://www.withheld-for-review.edu/.
information systems; and lastly, developments about
“big data” and its applications.
We started by thinking about our target audience.
We have ‘Gen-Y’ students whose learning habits are
non-linear and highly visual (Saving, ; Schofield and
Honor, ). We also have distant learning adults who
have family and work commitments and are therefore
time poor. The design of the content must therefore
take these situations into consideration. We decided
to use visual and interactions liberally and create the
content as small digestible ‘chunks’ to cater to the
learning habits of ‘Gen-Y’. While we wanted “small
chunks” of learning for the ‘Gen-Y’s, we were care-
ful in how we collate material so that it doesn’t feel
like a scrapbook, i.e., the ‘chunks’ should ‘gel’. We
achieved that by having text as a narrative to the topic
being discussed so that the ‘chunks’ are strung to-
gether in a logical fashion. Having the narrative is im-
portant for the distant learners because many of them
lack the classroom environment to construct the nar-
rative that on-campus students would otherwise have.
We kept the text brief but nevertheless sufficient to
satisfy those who needed it, and those who prefer a
constructivist (or linear learning) approach.
Figure 2(a) shows the first page of the topic. We
used one of the built-in templates for this proof but
it was sufficient to show how the content is profes-
sionally typeset. An immediate advantage of an elec-
tronic book is that one can easily jump between pages
as shown in the base of Figure 2(b) or one can eas-
ily find information quickly via the built-in search as
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Figure 3: More exemplars of widgets in action: (a) a widget (from Bookry.com) that can stream videos from YouTube is used
here as a supplementary material (non-core) giving instructors the benefit of not having to reinvent what is already available;
(b) another example of using the video but in this instance, the video provides an alternative explanation to the term ‘Hadoop’
to aid learner’s learning; (c) the video can be played full-screen in either orientation.
shown on the top of the same figure. These are im-
portant features for our learner and is something that
printed textbooks cannot provide. In keeping with the
goal of having learning material in “small chunks”,
we achieved it through the use of widgets. Figure 2(c)
(to be discussed next) shows one of the widgets that
instructors can use to best present a given material.
From our experience with the proof of concept, we
find widgets are a great way to help us achieve the
bite sized content we seek.
3.2 Using Interactive Diagrams
If a picture tells a thousand words, the interactive di-
agram says it all. An interactive diagram within the
eBook allows a learner to interact with it to unveil ad-
ditional information. In traditional textbooks, a dia-
gram is accompanied by paragraphs of text and are of-
ten littered with location phrases such as “the item in
the top right corner”. A learner has to bounce between
the text and diagram, which may not be productive to
some. The interactive diagram relocates the discus-
sion within the diagram itself. If an item in the top
right is to be elaborated, a learner touches on it and its
explanation appears. In doing so, we find the diagram
becoming a self-contain learning ‘chunk’. A learner
can simply focus on the diagram and completes the
learning without having to move between the text and
the diagram itself.
In the case of our proof (Figure 2(c)), we used the
interactive diagram to help discuss components of the
data mining framework. One additional advantage
that we discover during the creation of this diagram
was how the limited space we have for elaboration ac-
tually forces us to think about what we want to com-
municate to our learners. Granted that this is an im-
plicit expectation, traditional approaches of writing a
textbook doesn’t necessarily have mechanisms to stop
us from “getting carried away”.
Interactive diagrams are a great way to learn for
our ‘Gen-Y’s who prefer interaction during learn-
ing (Saving, ; Schofield and Honor, ). We also think
that the interaction keeps them engaged longer, which
if you recall in Section 2 is not a forte of the LMS.
And with the design of this widget, we find that
a learner is free to explore parts of the diagram in
any order. This non-linearity of learning provided
the freedom for our ‘Gen-Y’ students to construct
their own learning. For the constructivist learners,
the narrative in our eBook would provide the nec-
essary overview and we see the diagram reinforcing
a concept with more depth. And lastly for our time
poor students, the short narrative would allow one to
quickly gain an overview from the text and subse-
quently visit the details at a later stage. They can do
so productively because they know precisely where
the information is located. Contrast this to the LMS,
where one searches multiple documents spread across
‘folders’ and when the document is found, the learner
has to find the information hidden among paragraphs
of texts.
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Figure 4: Exemplar of using the Gallery widget: (a) to house lecture slides so that learners need not switch context to open
slides; (b) the notepad screen in action when the notes widget in (a) was activated; (c) the video widget linking from Vimeo.com
allowing the instructor to publish a lecture recording after class and the interactive eBook showing it when available.
3.3 Using Sidebars
When developing our proof, we were concious of sep-
arating our content into ‘core’ and ‘non-core’ mate-
rial. We see ‘core’ material as content that our learn-
ers must acquire and ‘non-core’ material as those that
supplements the ‘core’ material. Not only does this
distinction help instructors focus on what is essential
in the delivery of the course, it also enables us to take
advantage of external and ready-made resources for
our ‘non-core’ components. In the LMS paradigm,
an instructor may upload a mix of documents and hy-
perlinks to form the ‘core’ and ‘non-core’ material.
Figure 3(a) is an example of how we used a sidebar to
discuss a ‘non-core’ topic. In the text, we discuss var-
ious applications of big data citing “sentiment analy-
sis” as one of them. If a learner is interested in know-
ing details of what “sentiment analysis” is about, he
or she can simply visit the sidebar at any time to watch
the video presentation.
This use of sidebar ensures that the main text is
kept brief and to the point. It also means that a learner
can easily visit the details about “sentiment analysis”
on another occasion. In this case, rather than having
to search for resources on the LMS (a common ob-
servation among the authors), the eBook offers an ex-
ternal resource embedded right within it thus, making
it easily searchable. This satisfies learners who prefer
to access relevant information when they want it. And
for those time poor learners who simply want to know
the essential, the separation enables them to quickly
do so without having to spend time going through the
content and making notes. The sidebar can also be
used as a complement to the ‘core’ learning mate-
rial. In Figure 3(b), we have an example where we
explained the term “Hadoop”. This time, we sourced
an external video that also explains the term differ-
ently. In our example, this was a video that could be
played right within the eBook environment as shown
in Figures 3(a) and (b). We think this is an exam-
ple of how the sidebar could be used effectively to
help explain a concept that learners have difficulties
grasping. Using an external resource that presents
the concept differently not only helps the learner, it
benefits the instructor in two ways. First, we could
be more productive by sourcing external resources to
help fill our need for an alternate pedagogy. Second,
this approach increases opportunities for independent
learning as learners can choose the option that suits.
In turn, it reduces the need for individual consultation
and frees time in the classroom to cover other material
instead. While arguably the former could be achieved
with the LMS, we think the later benefit is where the
eBook truly delivers. That is, it allows content to be
easily located and fulfill the benefits in future. By
keeping content in one logical and searchable ‘book’,
the eBook is a more attractive option than the LMS –
for both learners and instructors.
3.4 Lecturing “from the Book”
From the beginning, we wanted the eBook to be the
learning material and the frontend to a LMS. Usu-
ally, learners would be getting their learning material
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Figure 5: Keeping content up to date is always challenging especially with computer related education: (a) here we provided
basic concepts of ‘Hadoop’ while using a RSS widget to showcase the latest development news about the technology; (b)
widget on the left of the page allows a learner access to the LMS directly from within the iTextbook so full functionalities are
retained (c) using the PDF widget (shown lower right in (b)) to display PDF worksheets so that the desktop screen can be
used solely for workshop exercises - this minimises the need for screen switching.
from the LMS in the form of PDF documents, lec-
ture slides, and occasionally links to supplementary
websites. So far, we have shown the use of two wid-
gets: an interactive diagram and a video streamer. The
later allows supplementary material to be embedded
right within the eBook environment. This is impor-
tant as it keeps the learner in a consistent environment
rather than having to switch from one environment to
the other with current LMS and links. So instead of
static PDF documents, the eBook presents a variety of
learning modes through the use of widgets.
The other aspect of learning (in addition to the
material) is the lectures and workshops. The conven-
tional way to access lecture or workshop material is
to download them from the LMS. We had a differ-
ent approach by embedding them in the eBook. As
learning material becomes increasingly open and ac-
cessible, we feel that there shouldn’t be a need for
learner to authenticate just to access material. If the
sole purpose of authentication (with the LMS) is to
track learner activities, then using the eBook would
have provided the same information by using an ap-
propriate widget. Better yet, having easy access to
the lecture slides from within the eBook translates to
(i) time savings from locating and downloading ma-
terial; (ii) avoiding repeated authentications with the
LMS and its components, e.g., iLecture, eLive, etc.,
and (iii) not having to navigate the inconsistent inter-
faces between them.
Our approach is to load the slides on a page as
shown in Figure 4(a) so that when a learner attends
a lecture, the slides are already available. During the
lecture, learners can easily follow the slides and make
notes by tapping on the notes widget to enter notes di-
rectly from within the eBook (Figure 4(b)) – another
advantage over a LMS. Keeping one’s notes with the
instructor material means ready access to them re-
gardless of where one is located. A learner could
be on a public transport but since everything is on
their device, they could easily revise or continue their
learning on the go. There are not separate notes, MP3
devices or notebooks to deal with. After the lecture,
a video widget as shown in Figure 4(c) could be used
to revisit the lecture recording.
3.5 Content that Auto Updates
For many instructors, especially those in computer ed-
ucation, keeping content up-to-date can be a laborious
task. Besides updating content for a new course run,
instructors often have to deal with changes to a run-
ning course. An update translates to uploading new
content to the LMS and then notifying learners of the
change. For the learners, they will have to download
the update and make sure that the right version of a
PDF was saved. Clearly, the entire process is error-
prone. For example, the learner might missed an up-
date or a wrong version of the material was saved
without knowledge.
The RSS widget in Figure 5(a) gave an insight into
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Figure 6: Showcasing the other features of iTextbook for learning: (a) making notes from text within the eBook; and (b) later
retrieving them as study cards for revision of salient points and also (c) the ability to share their notes with friends facilitates
the collaborative team learning approach favoured by ‘Gen-Y’ learners.
the possibility of an evolutionary eBook, where con-
tent updates can be pushed automatically to learners.
In our proof of concept, we used this widget to show-
case how to manage topics that are still evolving. In
this case, there are many developments in regard to
‘Hadoop’ and most likely, the content gets outdated
very quickly. What we did was to use the RSS wid-
get to source the latest news about ‘Hadoop’ and have
it displayed. Now whenever the learner taps on the
RSS widget, it will display the latest RSS feed about
‘Hadoop’ inside the eBook. A learner who wants to
read more about a topic in the RSS feed simply taps
on the widget to read the details.
Figure 5(b) shows a solution to ensure that learn-
ers get the latest version of a PDF. When an update is
made on the LMS, the reader will no longer need to
be notified. Instead when the PDF widget is activated,
the latest version is automatically downloaded. In our
example, we have a worksheet that teaches learners
the use of a software. It might be that a new release
appeared during the run of a course and learners have
installed the newer version instead. An instructor may
then be required to provided additional instructions
in the worksheet and therefore, an update. With this
widget, learners simply access the worksheet know-
ing that it will be the most recent. For those with work
and family commitments, not having to deal with ver-
sions is an important welcome. Again, we find the
LMS do not handle this as seamlessly as the eBook.
4 EVALUATION
We conducted a survey to evaluate the effect of iText-
book over LMS system. The study took place during
the second trimester at Burwood campus of Deakin
University, with assistant from teachers at the school.
We targeted a cohort of hundred and eighty business
and law students. The reason to choose business and
law students is that we had more access to the re-
sources and students as well as staff from this faculty
willing to help us in this survey. Participants were
first year undergraduate student from faculty of Busi-
ness and Law. Although participants were in their be-
ginning of undergraduate, majority of them had ex-
perience working with LMS (Desire2Learn) system
at Deakin and had prior knowledge and understand-
ing of the functionality of this system. The survey
took place in six tutorial classes with the average of
thirty students per class and we obtained valid data for
forty-seven students who attended the tutorial class
and experimented iTextbook. Although the proof of
concept designed for IS subjects but we tested this
subject of business and management students, our ini-
tial thought for doing it was that students with differ-
ent background have more difficulty to understand the
subjects that is not related to their study. Therefore,
if they can learn from our iTextbook and understand
the subject this might be a good sign that this style
of learning is effective compared with LMS style of
teaching.
The materials consisted of an iPad for every two
participants with proof of concept downloaded on
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iBooks together with one set of questionnaire and
plain language statement to present invitation and the
purpose of this study from Universitys authorities.
A questionnaire consisting of four sections was de-
signed to understand and compare users satisfaction
of LMS verses iTextbooks. Section A was designed
to measure students satisfaction of Deakins Learning
Management System and consisted of seven subsec-
tions that involved five open- ended questions and
two subjective rating scale from N/A (Not Applica-
ble) to Very Good. The purpose of open-ended ques-
tions in this section was to give a chance to partici-
pants to explain their reasons in details and scale rat-
ing questions used to measure their satisfactions level.
In section B we concentrated on learning attitude of
Deakin University students. In this section that con-
sist of three sub-sections we used mixture of scale
rating questions from N/A to Strongly Agree as well
as multi-select and open-ended question. The scale-
rating question used to measure how Agree or Dis-
agree students are in responds to the statements. With
multi-select question we found out what other tools
students use for learning and the open-ended question
asked participant to explain their reason of using se-
lect tools. The remaining two sections were designed
to ask students idea regarding eBooks and using it as a
frontend to Deakins LMS system. In section C partic-
ipants answered questions about their perception of
eBooks and online learning. Four different types of
questions were asked from multi-select, close-ended,
open-ended and scale rating. In question one we
asked whether students ever used learning materials
from an eBooks followed by comparison of their ex-
perience of eBooks compared with LMS system. In
final section of our questionnaire we used set of ques-
tions to evaluate interactive eBooks as a complemen-
tary frontend to Desire2Learn system at Deakin Uni-
versity. Same as other sections we used range of dif-
ferent questions to ask participants idea. In this sec-
tions our questions mainly focused on comparison of
LMS verses eBook and in what situations they prefer
eBooks to LMS. The aim of the remaining questions
was to ask students reason and their idea if they like
to have other features added to eBook. In designing
survey, we have considered Laurillards conversational
framework to have a better understanding of conver-
sation between learners and instructors by consider-
ing our iTextbooks on the middle of this relationship.
In (Laurillard), learning is a dialogue communication
facilitated through the use of some educational me-
dia. A media might be LMS, a virtual environment
or in our case the iTextbooks. In this study, the adap-
tive factor is the feedback that students provide about
the LMS at this institution (CloudDeakin) and the in-
teraction is where instructors support the related tasks
and experiences to the topic and topic goals.
5 RESULTS
In this survey the sample size of (n = 47) has been
measured to confirm the research hypothesis. We
asked students to rate the six features of the insti-
tution’s LMS – CloudDeakin, from “Very Bad” to
“Very Good” and where it doesn’t apply to them,
they can indicate “N/A”. The six factors of mea-
surements determined to have adequate model-data fit
with x2 = 35.1 for 20-degree of freedom, Chi-square
per degree of freedom = 1.755, p-value = 0.0122,
probability = 0.020 and RMSEA = 0.1267. We can
observe that the x2 = 35.1 is greater than the stan-
dard of Chi-square probability table which is 34.170.
In other words, there is a significant similarity be-
tween the data observed and the data expected. To
increase the accuracy level of this study we have not
calculated the N/A responses in our Chi-square test.
The majority of the students initial respond to the
LMS system was positive. Thirty-four students out of
forty-seven of them had good overall impression of
CloudDeakin. Among them some mentioned, There
are good resources, lecture recording and notes and
others mentioned, Many resources provided but not
all are good. Based on our analysis, 65.2% of stu-
dents agree that CloudDeakin represent the modern
way of student learning whereas, 6.5% are against this
concept. Among other analysis, majority of students
more than 52.2% spend more time learning on class-
rooms compared with 23.9% of them spend more time
learning via lecture recording. Several other expres-
sions on students learning habit concern that 45.7% of
students search for other extra resources beside lec-
ture notes for learning whereas, 29.3% of them re-
lying on lecture notes only. The survey shows that
29.8% of students used eBook in the past whereas,
36.2% of them have never used an eBook as learning
material. Further, 14.9% of them have never heard of
eBook and 10.6% of them are not interested to use any
form of eBook as learning material. From the lower
percentage of students who used eBooks before, the
survey suggests that many are not aware of the ca-
pabilities of an eBook compared to the LMS, where
all already had experience in. Inferring this further, it
also means that students need to be introduced about
eBook benefits prior to any broad usage if the tech-
nology is to have any chance of success.
Our survey also asked if our participants have used
other learning tools besides the iTextbooks and a typi-
cal LMS. The survey listed tools such as, MITx (MIT
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OpenCourseWare), Coursera, Stanford, ITunesU and
Khan Academy. The intent of this question is to
understand if students seek and use other learning
sources besides the university provided material. Out
of the forty-seven participants, about 76.6% of them
have ever heard of the alternative tools that we listed;
and 36.2% of them have tried those tools at least once
in the past. Over questions about ’knowing’ and ’us-
ing’ a listed technology, our respondents do seem to
read or hear about the technology but aren’t proac-
tive in trying anything new. Perhaps this was due to
their preference of more established approaches of the
classroom and LMS, or they are content with what
was already provided to the them.
In terms of the survey details, 10.6% reported that
they have heard of MITx and 2.1% of them have
tried this tool; 6.4% of them have heard of Cours-
era but only 2.1% of them have used it in the past.
Stanford Online was reportedly known by 19.1% of
our respondents but only 4.3% of them have ever
used it; 27.7% of them heard of iTunesU and as ex-
pected, a smaller percent of them have used the tool
(14.9%). Khan Academy reported the best result be-
tween ’knowing’ and ’using’, where the 12.8% of re-
spondents who reported about ’knowing’ it have all
used the tool as well. That said, iTunesU had the high-
est attention and use among other tools by absolute
numbers but we think this was more due to the app’s
association with a commercial entity.
Khanh Academy is an interesting one as there are
obvious similarities to an LMS. First, both of them are
Web-based applications and there is a simple mouse-
click interaction between system and users. Second,
administrators design both systems and users have to
follow the rule that asked them to follow. This find-
ing is giving us another insight that similar systems
such as LMS and Khanh Academy might be the sys-
tems learners trust as their learning tool at this stage
of technology growth.
Our survey also asked respondents to compare the
iTextbook experience against CloudDeakin. Of the
83% who answered relevant questions, 36.2% of them
prefer eBook compared with 25.5% of them who pre-
fer CloudDeakin. Among them, 21.3% of them prefer
both systems equally. These numbers are interesting
because they suggest that while students are happy
with their LMS, they are also interested in having an
eBook as a way to access their LMS hosted material.
From the qualitative comments, we can see that stu-
dents find the eBook’s mobility an added convenience
to have. Just as the LMS extends learning in ways be-
yond the classroom, the eBook will add to the reper-
toire of learning tools that a learner will have.
6 REFLECTION
The experience in developing this eBook has given us
a lot of insights into the possibilities that are present
to both instructors and learners.
For us the instructors, using iBooks Author feels
more like writing an academic paper on a subject
matter that we are familiar with; whereas the inter-
action with the LMS felt like an administrative activ-
ity. From time to time, having to navigate the differ-
ent components and adjust content presentation to fit
the LMS structure left us wondering if the extra effort
delivers any benefits for either the instructor or the
learner. After all the ‘trouble’ at the expense of the
instructor, the learner has to navigate the nested ‘fold-
ers’ of the LMS before one can commence learning.
In the case of the eBook, not only is the knowledge
transfer process familiar to the instructor, the skeuo-
morphic design of the eBook ensures that the learner
can immediately navigate and access content with-
out problems. We think this is important because the
learner can focus on learning when he or she is less
concious of the interaction that is taking place. This
is not so in the case of using a LMS, where each in-
teraction is met with a pause to the server and access
to material is subjected to changing context, such as
a different software application being started or a dif-
ferent window been shown.
The above being said, we agree that the LMS is
more than just a repository of content. We acknowl-
edge the many other capabilities it carries (e.g., stu-
dent and course management). Indeed where admin-
istration and control is required, LMS is the way to
go. However, we believe learning is the opposite of
control and structure projected by the LMS; at least
for our learners. We believe learning is about acquir-
ing knowledge in a way that suits the learner, i.e.,
it should not be a single rigid approach. On this
front, the user interface and the design of the content
align well to the different learning profiles that we are
aware of. Another important feature that we have yet
to discuss is that the eBook enables learners to con-
nect with one another. Given that our learners prefer
learning in a collaborative and team setting, having
the ability to tweet or post a status update is crucial.
With the right widgets, the eBook can do just that
without switching context, application, or windows.
In Figure 4(b) for example, the notes can be synchro-
nised to a cloud storage and then shared with other
parties. The iTextbook also includes native features
that allow learners to build their own study notes and
then email it to their friends. These built-in features
as shown in Figure 6 will be a step in the direction
of collaborative learning. In fact, third party widgets
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such as those from Bookry (http://www.bookry.com)
are already offering advanced social-networking ca-
pabilities. For the ‘Gen-Y’s who prefer to learn in
teams and are constantly connected, they are likely to
welcome such features.
7 CONCLUSIONS
The result provides a rich set of observations to guide
future research and development. We found that
majority of students are satisfied with the way that
CloudDeakin is performing and the service that LMS
system provide for them. Moreover, the result in-
dicates more than half of the student find out LMS
as a modern way of learning despite they have ex-
perimented our iTextbook. However, this achieve-
ment is in contrast with our initial hypothesis about
LMS system. We assumed LMS is not a user-friendly
system for students with no mobile-friendly interface
whereas our survey result can show students are to-
ward LMS system. On the other hand, we found
out still more than half of the students prefer tradi-
tional ways of learning or computer/laptop devices as
a learning tool which is in contrast with our initial as-
sumption that students prefer to use their mobile de-
vices as a learning tool. On the other hand, once it
comes to final comparison between LMS and eBook
majority of students have no answer to this question
and the rest of them prefer eBook to LMS system.
This observation giving us the second insight that we
might use eBook and LMS as supplement to one an-
other.
Indeed from our own reflection, the future of
LMSes appears to be stuck in between a rock
and a hard place. On one hand, we have learn-
ers who are embracing mobile devices and eco-
systems that LMS vendors have no control of. This
will only reinforce the LMS as a system that is
not learner centred and consequently, risk ending
up as a system for administrators. On the other
hand, LMSes are facing competition from non-
traditional players. On the iOS platform for exam-
ple, the iTunes U Course Manager (i.e., backend;
https://itunesu.itunes.apple.com/coursemanager) and
the iTunes U app are already replicating the ba-
sic functions (content hosting and delivery) of a
LMS. Also not to forget, the content delivered is
done with high fidelity through components such
as the iTextbook discussed in this paper. Out-
side of the iOS eco-system, Microsoft’s SharePoint
(http://www.sharepointlms.com) and Google’s Open
Course Builder (https://code.google.com/p/course-
builder) are also attracting attention as LMS alterna-
tives. So while we are unsure of how LMSes will
develop, we do know that it will be influenced by the
developments in m-Learning, i.e., the expectations of
learners, new technological developments, and new
learning paradigms.
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